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The study adopted a person-centered approach to examine whether clusters of
children could be identified on the basis of temperament profiles assessed on four
occasions from infancy to early childhood, and if so whether differing tempera-
ment clusters were associated with subsequent differences in behavior problems,
social skills, and school adjustment in middle and late childhood. Parent, teacher,
and self-report data were obtained from a large community-based cohort sample
of Australian children, followed prospectively from infancy to late childhood.
Four temperament clusters were identified. Children in the clusters labeled as
reactive/inhibited and poor attention regulation tended to have higher levels of
later behavior problems than children in clusters labeled nonreactive/outgoing
and high attention regulation. Results suggested that a person-oriented clustering
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approach can identify children on the basis of early temperament who are at
greater risk for behavioral, academic, and social difficulties four to eight years
later.
Connections between temperament and later adjustment are now well
established (Rothbart & Bates, 2006). Person-centered analytic approaches
that use the individual as the unit of analysis and identify groups with simi-
lar profiles across multiple variables are increasingly used in developmen-
tal research (Caspi & Silva, 1995; von Eye & Bergman, 2003). Such groups
or types can then be compared on particular behavioral outcomes, allowing
assessment of whether those with particular constellations of attributes
(e.g., temperament traits) are at risk for or are protected against the devel-
opment of later adjustment difficulties.
Temperament has been defined as “constitutionally based individual
differences in reactivity and self-regulation, in the domains of affect, activ-
ity, and attention” (Rothbart & Bates, 2006, p. 100). Several different
processes may link temperament and adjustment, and research has investi-
gated direct linear effects, mediating processes, and moderating influences
such as interactions of temperament with the environment (e.g., family,
school) and with other temperament factors (see Rothbart & Bates, 2006).
With evidence being strongest for direct linear effects, temperament is
often viewed as a vulnerability factor in the development of behavioral
problems.
Temperament Categories or Types
Categorical approaches to child temperament began with Thomas and
Chess’s (1977) difficult, slow to warm up, and easy temperament categories.
These researchers argued that a difficult temperament may contribute to
negative social interactions that undermine healthy psychosocial adjust-
ment. Empirical research supports this assertion: difficult temperament
(characterized by social withdrawal, low adaptability, high-intensity
responses, and negative or irritable mood) has been shown to be associated
with both concurrent and later behavioral problems (see Sanson & Prior,
1999; Caspi & Moffitt, 1995; Guerin, Gottfried, & Thomas, 1997; Maziade
et al., 1990). However, Thomas and Chess’s (1977) classification system
was not inclusive: only 60% of subjects were classified into one of the three
groups above, while the remainder were classed as intermediate or average.
Later research has often failed to replicate these categories, and hence varied
conceptions of difficult temperament have emerged (see Hagekull, 1989;
Putnam, Sanson, & Rothbart, 2002). Furthermore, numerous researchers
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have criticized the concept of difficult temperament: taking a goodness-of-
fit perspective, any temperament factor may be construed as easy or difficult
depending on the context (Putnam et al., 2002).
A limited number of more recent studies have aimed to categorize all
children sampled using a cluster analytic approach. Based on ratings of
observed behavior at 3 years of age, Caspi and Silva (1995) identified five
clusters of children in the Dunedin Multidisciplinary Health and Develop-
ment Study. They were labeled as undercontrolled, inhibited, reserved, con-
fident, and well adjusted and were considered to reflect differences in
temperament (although they might more accurately be regarded as behav-
ioral clusters). Since the assessment of temperament was a proxy measure
derived retrospectively from examiners’ ratings of behavior and was not
theoretically driven, it is interesting that relations between these early clus-
ters and personality traits at age 18 were demonstrated. For example, those
in the undercontrolled cluster had lower behavioral constraint scores at age
18, describing themselves as more danger seeking and impulsive.
Another study used cluster analysis of parent-reported temperament
scores from Thomas and Chess’s (1977) questionnaire translated into
Finnish and classified more than 1,000 5-year-olds into seven groups (Mar-
tin, Bridger, & Huttunen, 2000). Three of these clusters—the inhibited,
impulsive, and highly emotional groups—were likened to Thomas and
Chess’s difficult temperament type. Three further clusters (typical, reticent,
and uninhibited types) had similarities with some of Thomas and Chess’s
(1977) or Caspi and Silva’s (1995) temperament types. A final cluster, the
passive type, was not consistent with any prior categories. These
researchers found that a larger percentage of children in the highly emo-
tional cluster (as opposed to any of the other clusters) were later hospital-
ized for psychotic and respiratory illnesses.
Temperament Dimensions and Specific Adjustment Outcomes
While few studies have investigated connections between adjustment and
clusters of temperament, a large number have examined associations with
specific temperament dimensions. The existence of three broad tempera-
ment dimensions—negative reactivity, approach or inhibition, and  self-
regulation—is now widely accepted, although the labels used vary across
studies (see Rothbart & Bates, 2006; Sanson, Hemphill, & Smart, 2004).
This research is briefly reviewed below (for a fuller review, see Sanson et
al., 2004).
Reactivity. Reactivity is a fundamental component of most definitions
of temperament and forms an integral component of the difficult category
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in most research (Nelson, Martin, Hodge, Havill, & Kamphaus, 1999).
Reactivity refers to emotional volatility and irritability and is sometimes
labeled as negative emotionality, irritability, anger, or general distress
proneness (Sanson et al., 2004). Negative reactivity has been associated
with both internalizing and externalizing problems (Brendgen, Wanner,
Morin, & Vitaro, 2005; Hagekull, 1994; McClowry et al., 1994; Nelson et
al., 1999) and poor social skills (Eisenberg et al., 1993; Murphy, Shepard,
Eisenberg, & Fabes, 2004).
Inhibition. Inhibition, which is sometimes also referred to as approach-
withdrawal, social withdrawal, or sociability, describes the child’s
responses to novel environmental circumstances, including reactions to
strangers and new situations. Many studies have documented associations
between temperamental inhibition and later internalizing problems (e.g.,
Hagekull, 1994; Kagan & Snidman, 1999; Rubin & Stewart, 1996). Addi-
tionally, early childhood sociability or stimulation seeking (the inverse of
inhibition) has been shown to be associated with cognitive, scholastic, and
neuropsychological test performance in late childhood (Raine, Reynolds,
Venables, & Mednick, 2002).
Self-regulation. There is increasing recognition of the importance of tem-
peramental self-regulation, which refers to processes that can facilitate or
inhibit reactivity and includes effortful control of attention (e.g., persistence,
nondistractibility), emotions (e.g., self-soothing), and behavior (e.g., delay of
gratification) (Rothbart, 1989). Notably, attentional self-regulation has been
linked to low levels of externalizing behavior problems, good social compe-
tence, and academic adjustment (Sanson & Prior, 1999; Wertlieb, Weigel,
Springer, & Feldstein, 1987). In addition, Paterson and Sanson (1999) found
that attentional self-regulation predicted social skills of 5-year-olds as
reported by parents and teachers. Martin (1989) and Schoen and Nagle
(1994) also demonstrated its relevance for school functioning.
Thus, there is substantial evidence of associations between particular
temperament traits and behavioral outcomes. Negative emotionality
appears to be associated with a broad range of behavior problems, whereas
self-regulation has more specific associations with externalizing behavior
problems, and inhibition has more specific associations with internalizing
behavior problems. Self-regulation, reactivity, and inhibition all appear to
be related to social skills and academic competence. It is notable that while
factor-analytic studies have shown these temperament constructs to be sep-
arable, they are also often interrelated, with intercorrelations ranging from
moderate to high at any single time point (Rothbart & Bates, 2006). This
may be due in part to the difficulty in assessing the constructs independ-
ently; for example, a reactive process may also have a regulative function.
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Interactive Effects and Clusters
Interactive effects among two or more different temperament dimensions
have been posited (see Putnam et al., 2002; Rothbart & Bates, 2006). For
example, self-regulation of extreme levels of a temperament trait may qual-
itatively change its expression; thus, high negative emotionality with low
self-regulation may lead to maladjustment, whereas negative emotionality
with good self-regulation may result in no adjustment problems (Rothbart
& Bates, 2006). To date, there is some suggestive evidence for interactive
effects. For example, using parent and teacher reports, Eisenberg et al.
(2000) reported that attentional control was a significant predictor of exter-
nalizing problems primarily for children high in negative emotionality.
While interactive effects can be studied using variable-centered
approaches, person-based approaches also offer valuable insights, and the
two approaches can be seen as complementary (Van Leeuwen, Mervielde,
Braet, & Bosmans, 2004). For example, Asendorpf and Denissen (2006),
using longitudinal data from 4 to 22 years of age, found robust predictive
power for both person-centered personality types and variable-centered
personality dimensions.
Cluster analysis can not only demonstrate the common patterns of co-
occurrence of temperament traits but can also help shed light on possible
interactive effects. Of particular interest are the links that high inhibition may
have with high negative emotionality and/or poor self-regulation. For exam-
ple, studies of the consequences of low approach or high behavioral inhibi-
tion (e.g., Kagan, 1994) have rarely examined concurrent associations with
other dimensions of temperament. Yet it is possible that at least one subgroup
of inhibited children are also highly reactive and/or low in self-regulation. In
fact, low approach is one of the core dimensions in Thomas and Chess’s diffi-
cult category. The co-occurrence of inhibition, reactivity, and low  self-
regulation may have a more powerful effect on outcomes than inhibition may
have on its own. Likewise, membership of a cluster characterized by both
high reactivity and low self-regulation may constitute greater vulnerability
for later problems than the presence of either of these characteristics alone (as
suggested by Eisenberg et al., 2000).
Thus, an advantage of the cluster-analytic method is that it can identify
groups of children with particular temperament profiles constituting pro-
tection or vulnerability for later behavioral outcomes. The identification of
such groups could allow better targeting of early intervention efforts. Fur-
thermore, since clusters combine information, they are parsimonious and
facilitate communication in research and clinical practice (van Leeuwen,
2004). However, few studies have identified clusters of temperament
beyond the broad concepts of difficult temperament or the more restricted
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concept of behavioral inhibition. Furthermore, the factors that constitute
the multidimensional concept of difficult temperament vary across
researchers, constraining interpretation. In addition, although the stability
of temperament over time is only moderate, the authors know of no studies
that have included multiwave assessments of temperament to identify reli-
able clusters across time. The inclusion of measures of temperament at dif-
ferent age levels that are developmentally sensitive but nevertheless can be
shown to tap the same underlying constructs is likely to result in more
meaningful clusters than those based on only one point in time.
The Present Study
While acknowledging that influences on adjustment range from the biologi-
cal through to the sociocultural (Bronfenbrenner, 1979), the present study
focused on the extent to which early temperament is associated with later
adjustment. Using parent, teacher, and self-report data from a longitudinal,
community-based cohort sample of Australian children, we employed a
 person-centered approach to examine (a) whether clusters of children differ-
ing in temperament style during the period of infancy to early childhood were
identifiable from parent reports and if so (b) whether cluster membership was
associated with differences in behavior problems, social skills, and school
adjustment as assessed by parent, teacher, and child reports in middle and late
childhood. To maximize the sensitivity of the analysis, we used in the cluster
analysis relatively fine-grained temperament factors derived via factor analy-
sis of four annual waves of data collection. As described below, these fine-
grained factors can be mapped onto the three broader dimensions described
above (reactivity, self-regulation, and inhibition) (Putnam et al., 2002).
While no attempt was made to predict the exact numbers of clusters
that would emerge from the analysis, it was considered likely that clusters
characterized by combinations of high or low reactivity, high or low self-
regulation, and high or low inhibition would emerge. Of particular interest
was the possible emergence of a cluster in which high inhibition accompa-
nied high reactivity.
With respect to the association of temperament clusters with later
adjustment, it was hypothesized that:
a. Clusters characterized by high reactivity or low self-regulation
would display higher levels of externalizing behavior problems
than clusters low in reactivity or high self-regulation.
b. Clusters characterized by both high reactivity and inhibition were
expected to show higher internalizing problems than clusters low
on these dimensions.
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c. Clusters characterized by high reactivity and inhibition and low
self-regulation would display lower social and academic
competence.
Furthermore, gender and socioeconomic status (SES) were included as
moderators in the analyses to examine the possibility of gender-specific
associations between temperament clusters and later outcomes. As a recent
meta-analysis has shown, gender differences in the expression of some
aspects of temperament are evident, with girls ages 3 months to 13 years
having substantially higher levels of effortful control and boys somewhat
higher levels of surgency and with negligible differences in negative emo-
tionality (Else-Quest, Hyde, Goldsmith, & van Hulle, 2006). However,
there is no coherent picture as to how gender may moderate associations
between temperament and adjustment. To illustrate, Werner and Smith
(1992) found that temperament predicted resilience for girls only, whereas
Eisenberg et al. (1993) found that low negative emotionality was protective
against the development of poor social skills for boys only. Evidence on
social class differences in temperament style is also inconsistent (Fullard,
Simeonsson, & Huntington, 1989; Sanson et al., 2004). However, some
studies have found that children from lower SES families are more likely to
have elevated scores on temperamental difficultness (Sanson et al., 2004),
although the processes underlying these differences are unclear. Given
inconclusive findings, no specific hypotheses were made regarding the
moderating role of gender and SES in associations between temperament
clusters and outcomes.
Method
Participants
Participants were members of the Australian Temperament Project (ATP), a
large-scale prospective longitudinal study of children’s temperament and
development. The sample was recruited in 1983 at 4–8 months of age and
comprised 2,443 infants and their parents from urban and rural areas of the
state of Victoria, Australia. Details on sample characteristics and sampling
are provided in Sanson, Prior, and Oberklaid (1985) and Prior, Sanson,
Smart, and Oberklaid (2000). Briefly, families have been surveyed by mail
every 1–2 years using age-appropriate rating scales for temperament, emo-
tional and behavioral adjustment, school achievement, sociodemographic
indices, and health. In waves 2 and 3, a random selection of 2 of every 3
children in the sample was surveyed. In all other waves, all those in the
original sample who could be located and had not withdrawn from the
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study were surveyed. Parents as well as maternal and child health nurses,
teachers, and the children themselves have provided information at appro-
priate age levels. At age 11–12 years, approximately 70% of the sample
were still participating in the study. The retained samples at 7–8 and 11–12
years remained broadly comparable to the Victorian state population.
Despite some selective loss of lower SES and ethnic families compared to
those in the retained sample, those no longer participating did not differ sig-
nificantly on infant behavior problems or temperament (Prior, Sanson,
Smart, & Oberklaid, 1999). Furthermore, the SES profiles of the original
and retained samples were very similar: for example, the mean scores for
fathers’ and mothers’ occupations were 3.05 and 3.06 (on a 6-point scale),
respectively, in the original sample, and the retained mean scores at the
11–12-year follow-up were 2.99 and 2.97 (see Prior et al., 1999).
Materials
Temperament. Scales to assess temperament were adapted for Aus-
tralian usage by the ATP from questionnaires detailed below. The authors
have demonstrated that the short scales (30 items) are psychometrically
sound (Prior, Sanson, & Oberklaid, 1989; Sanson et al., 1985). While
 different developmentally appropriate measures of temperament were
employed at infancy, toddlerhood, and early childhood, we have previously
used structural equation modeling to demonstrate that the temperament fac-
tors show measurement equivalence across time (Pedlow, Sanson, Prior, &
Oberklaid, 1993).
At 4–8 months, temperament was measured using an Australian adapta-
tion of the Revised Infant Temperament Questionnaire (RITQ) (Carey &
McDevitt, 1978). Exploratory factor analyses revealed five factors, namely
approach (α= .76), cooperation-manageability (α= .63), irritability (α= .64),
activity-reactivity (α = .57), and rhythmicity (α = .71) (Sanson et al., 1985).
At ages 1–2 and 2–3 years, temperament was measured using the Australian
adaptation of the Toddler Temperament Scale (TTS) of Fullard, McDevitt,
and Carey (1978). Six factors were derived on the basis of factor analysis:
approach (α = .84), cooperation (a = .65), rhythmicity (α = .58), persistence
(α = .65), distractibility (α = .55), and reactivity scale (α = .64) (see Prior et
al., 1989). Temperament was measured at 3–4 years using the Childhood
Temperament Questionnaire (CTQ) (Thomas & Chess, 1977). Exploratory
factor analysis of a short scale derived from the CTQ revealed a four-factor
structure: approach-sociability (α = .87), inflexibility (α = .79), rhythmicity
(α = .70), and persistence (α = .83). The new factor of inflexibility was essen-
tially a composite of the irritability and cooperation-manageability factors
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identified at infancy and toddlerhood; an activity factor was not evident at this
age. Items on all the above-mentioned scales were rated on a 6-point scale
from 1 = almost never to 6 = almost always. High scores at all ages reflect less
easy temperament (i.e., withdrawal, noncooperation, irritability, high activity
or reactivity, distractibility, inflexibility, low rhythmicity, low persistence or
attention maintenance).
Table 1 lists the specific temperament factors according to the three
broad temperament dimensions of inhibition (temperament scale of
approach-withdrawal at each year), attention regulation (temperament
scales of persistence and distractibility) and reactivity (all other tempera-
ment scales). Over time, correlations between factors representing the same
broad temperament dimension ranged from .18 to .64 (average r = .4) for
approach, .04 to .62 (average r = .28) for reactivity, and .08 to .56 (average r
= .26) for self-regulation, indicating low to moderate continuity over time.
Confirmatory factor analyses carried out at each year on reactivity scales
indicated that all the constituent scales loaded significantly (p < .001) onto
the higher order construct of reactivity at each year: at infancy, χ2 = 9.46, df
= 2, p = .009, RMSEA = .039 and CFI = .991; at 1–2 years, χ2 = 6.65, df = 1,
p = .010, RMSEA = .048 and CFI = .981; and at 2–3 years, χ2 = 6.65, df =
.032, p = .858, RMSEA = .000 and CFI = 1.000.1
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Table 1. Temperament Factors according to the 
Three Broad Temperament Dimensions
Age Inhibition Reactivity Attention Regulation
4–8 months Approach-Withdrawal Irritability
Cooperation
Activity
Rhythmicity
1–2 years & 2–3 years Approach-Withdrawal Reactivity Persistence
Cooperation Distractibility
Rhythmicity
3–4 years Approach-Withdrawal Inflexibility Persistence
Rhythmicity
1 Fit statistics could not be provided for the analysis at 3–4 years of age, as only two reactivity
variables were assessed at this time. Note that while a good fit is indicated by a nonsignificant p-
value, it is highly influenced by large sample sizes. Confirmatory factor analyses could not be con-
ducted on the remaining temperament scales, as there were only one or two temperament factors
indexing attention regulation and one factor each year assessing inhibition.
Socioeconomic status. SES comprised the composite of both parents’
occupational levels (rated on a 7-point scale ranging from professional to
unskilled) and highest educational levels achieved (an 8-point scale ranging
from postgraduate degree to elementary schooling) when ATP children
were 4–8 months old (α = .78).
Behavior problems. At ages 7–8 and 11–12 years, the Rutter Child
Behavior Questionnaire (CBQ) (Rutter, Tizard, & Whitmore, 1970) scales
provided hostile-aggressive (parent report, α = .75 and .72; teacher report,
α = .83 and .84), anxious-fearful (parent report, α = .70 and .68; teacher
report, α = .74 and .72), and hyperactive-distractible (parent report, α = .72
and .71; teacher report, α = .84 and .85) scores by both parent and teacher
report. The authors developed a child self-report form at 11–12 years by
adapting the items in the parent-reported CBQ. The adaptation involved
minimal changes to the parent form (e.g., for “squirmy, fidgety child,” the
self-report item was “I am squirmy, fidgety”). Alpha reliability coefficients
for child self-report scales were .63 for hostile-aggressive, .68 for anxious-
fearful, and .43 for hyperactive-distractible. In addition, at 11–12 years four
items were adapted from DSM-III-R criteria to assess depression by parent
(α = .74), teacher (α = .74), and child report (α = .56). Higher scores indi-
cated higher levels of behavior problems.
Social skills. At 7–8 years, a social skills/popularity scale was derived
from a factor analysis of the Interpersonal Competence Scale rated by
teachers (7 items; α = .82) (Cairns & Cairns, 1984). The Social Skills Rat-
ing System (SSRS) by Gresham and Elliot (1990) provided a total social
competence score from all three informants at age 11–12 years. Higher
scores indicated higher levels of social skills (α = .90, .92, and .85) for par-
ent, teacher, and child reports, respectively.
School functioning. The Academic Competence subscale from the
Interpersonal Competence Scale (Cairns & Cairns, 1984) was rated by
teachers when ATP children were 7–8 years old (α = .93). Additionally, the
ACER Word Knowledge Test (Australian Council for Educational
Research, 1969), an Australian-normed test assessing the ability to read and
understand words, was administered to children at 7–8 years by their teach-
ers (α = .80). Teacher-reported academic competence (α = .93) was
assessed by the Gresham and Elliot (1990) SSRS at ages 11–12 years.
Higher scores indicated higher levels of academic competence.
Procedure
Parents were contacted initially through maternal and child health centers
when their children were 4–8 months of age (see Prior et al., 1989, for
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details). Parents completed questionnaires and returned them in prepaid self-
addressed envelopes. In subsequent years, families were contacted by mail
and asked to complete the temperament questionnaires as well as other
behavioral measures. With parental consent, teachers were also contacted by
mail at 7–8 and 11–12 years. Children were asked to complete questionnaires
from age 11–12 years. Following Australian ethics requirements at the time,
parents were provided with information letters, and parental consent to their
child’s participation was assumed by the act of parents passing on the child
questionnaire and its prepaid self-addressed envelope to their child. The
response rates were 92% for parents and 67% for teachers at 7–8 years and
84% for parents, 71% for teachers, and 83% for children at 11–12 years.
Results
Cluster Analysis
Scores on the temperament factors assessed at the four age periods were
submitted to a two-step clustering procedure. The first step involved identi-
fying the appropriate number of clusters in the data. Random samples of
about 200 cases were hierarchically clustered using Ward’s (1963) method
with squared Euclidean distance as a measure. Examination of dendro-
grams showed that a four-cluster solution produced good differentiation
between groups. However, since previous research suggested that solutions
from three to six clusters were possible, in the second step K-means three-
to six-cluster solutions were imposed on the whole sample using SPSS
QUICK CLUSTER, a procedure that groups cases into clusters once the
number of clusters is provided. (The technique forms groups to minimize
the within-cluster sum of squares, and these clusters are designed to have
the lowest variance possible.) Cases were assigned to clusters based on dis-
tances computed from all variables with nonmissing values. As recom-
mended by Hair, Anderson, Tatham, and Black (1995), given the absence of
a standard objective selection procedure for the number of clusters, differ-
ent solutions were inspected to find the most meaningful one. The four-
cluster solution using running means (in which cluster centers are updated
after each case is assigned) provided the largest distances between final
cluster centers and hence was selected as the most appropriate representa-
tion of the data.
To further understand the nature of the four clusters, MANOVAs with
Scheffé post hoc comparisons were conducted. Results showed that clusters
differed significantly on all but one of the temperament factors used in the
cluster analysis (the exception was distractibility at 2–3 years) (Table 2).
Cluster 1 was higher on approach, rhythmicity, and cooperation and lower
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on irritability, reactivity, and inflexibility than Cluster 2 at all time points.
Cluster 1 also differed from Clusters 3 and 4 on all variables except dis-
tractibility at 1–2 years and 2–3 years, as did Clusters 2 and 4. Similarly,
Clusters 2 and 3 differed on all the temperament variables except dis-
tractibility at 2–3 years. Finally, Clusters 3 and 4 differed on approach at all
years and on rhythmicity, cooperation, and irritability/reactivity at 0–1 and
1–2 years. Thus, all clusters were clearly distinguishable on the tempera-
ment factors used. The pairs of clusters that were most similar were Clus-
ters 3 and 4 and Clusters 1 and 2, while Clusters 2 and 3 were the most
clearly differentiated.
Similarly, when compared on the three broad temperament dimen-
sions—inhibition (temperament scale of approach-withdrawal at each
year), attention regulation (temperament scales of persistence and dis-
tractibility), and reactivity (rhythmicity, cooperation, activity-reactivity,
irritability, reactivity, and inflexibility)—the clusters were again clearly
separable. Cluster labels were chosen to best reflect the most distinctive
aspects of each cluster, using these broad designations, as follows:
1. Nonreactive/outgoing (N = 619, 25.3%), characterized by lowest
inhibition (i.e., high approach) and lowest scores on most of the
reactivity scales, indicating an easy outgoing temperament.
Attention regulation (persistence and distractibility) was relatively
high.
2. High attention regulation (N = 647, 26.5%), characterized by high
attention regulation, moderately high inhibition, and moderately
low scores on the reactivity scales.
3. Poor attention regulation (N = 678, 27.8%), characterized by low
attention regulation along with moderately high scores on
reactivity. Inhibition was moderately low.
4. Reactive/inhibited (N = 499, 20.4%), characterized by high scores
on most scales tapping reactivity. This cluster was also highest on
inhibition, while attention regulation was moderately low.
The profiles of these four clusters are illustrated in Figure 1.
Gender and SES Differences between Clusters
Chi-square tests were employed to examine differences between clusters
according to gender and SES. There were significant gender differences
between clusters (χ2 [3] = 12.11, p < .01). As shown in Table 3, there were
somewhat more males (30.7%) than females (24.5%) in Cluster 3 (poor
attention regulation), but gender proportions were roughly equal within
each of the other clusters.
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SES differences were examined by creating SES quartiles as follows:
low (N = 482, 19.8%), moderately low (N = 595, 24.4%), moderately high
(N = 712, 29.2%), and high SES (N = 650, 26.7%). Significant SES effects
were found (χ2 [9] = 54.66, p < .000). Cluster 1 contained more children in
the higher SES groups, while Cluster 4 contained more children in the low-
est SES group (see Table 3).
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Figure 1. Figurative presentation of characteristics of the four clusters, demonstrating
relative levels of inhibition, attention dysregulation, and reactivity.
Table 3. Percentages in Each Cluster according to Sex and SES
Non- High Poor Reactive/
reactive/ Attention Attention Inhibited
Outgoing Regulation Regulation 
Descriptives N (1) (2) (3) (4)
Sex
Male 1269 24.3 25.0 30.7 20.0
Female 1174 26.5 28.1 24.5 20.9
SES
Low 482 20.5 20.7 29.0 29.7
Mod. Low 595 23.7 26.9 29.1 20.3
Mod. High 712 24.3 29.2 27.8 18.7
High 650 31.5 27.5 25.5 15.4
Differences on Later Behavior Problems, Social Skills, and
Academic Competence
Differences between the temperament clusters on behavior problems,
social skills, and school functioning/academic competence at ages 7–8 and
11–12 were examined using MANOVA, with Scheffé post hoc compar-
isons. Sex and SES were entered as moderators. Listwise deletion of miss-
ing data was performed, with sample sizes maximized by conducting
separate analyses for each informant at each age. Findings are presented in
Tables 4 and 5 for outcomes at 7–8 and 11–12 years, respectively. Effect
sizes (partial eta squared, ηp2) were calculated for the significant univariate
tests, with .01, .06, and .14 indicating small, moderate, and large effects,
respectively (Cohen, 1988).
7–8 years. Significant differences between clusters were found for all
 parent-reported outcomes at this age, and effect sizes were moderate for
hyper activity and anxiety and small for aggression. Post hoc comparisons
revealed that those in Cluster 4 (reactive/inhibited) had higher scores on ag -
gression, hyperactivity, and anxiety than members of Cluster 1 (nonreactive/
outgoing) and Cluster 2 (high attention regulation). Cluster 3 (poor attention
regulation) also had higher scores on aggression and hyperactivity than Clus-
ters 1 and 2. For anxiety, Cluster 1 had lower scores than Clusters 2 and 3,
while Cluster 3 had lower scores than Cluster 4. SES moderated the effect of
cluster on the outcome of aggression (F[27, 4611] = 1.68, p = .016). Exami-
nation of scores showed that while those in Clusters 3 and 4 had higher scores
overall on aggression than children in Clusters 1 and 2, aggression tended to
be particularly high for the lowest SES children in Cluster 3 (M = .67, SD =
.35) and Cluster 4 (M = .65, SD = .34) in comparison with the remaining two
clusters (Cluster: 1 M = .39, SD = .35; Cluster 2: M = .43, SD = .34). Gender
did not moderate the effect of cluster on later outcomes.
For teacher-reported variables at this age, there were significant differ-
ences between clusters on all outcomes except anxiety and social skills,
with small effect sizes. Children in Cluster 3 had higher scores on aggres-
sion and hyperactivity than those in Clusters 2 and 4. Additionally, children
in Cluster 1 had higher levels of aggression and hyperactivity than those in
Cluster 2, while those in Cluster 4 had higher levels of hyperactivity than
children in Cluster 2. Unexpectedly, and in contrast with parents, those in
Cluster 1 had higher scores on aggression than those in Cluster 4. With
respect to school functioning, Cluster 3 had lower scores on academic com-
petence and reading ability than Clusters 1 and 2, while children in Cluster
4 had lower reading scores than children in Clusters 1 and 2 and higher
scores on academic competence than those in Cluster 3. Gender and SES
did not moderate the association of temperament and teacher-reported out-
comes at 7–8 years.
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11–12 years. There were significant differences between clusters on all
parent-reported behavior problems at 11–12 years (see Table 5). Effect
sizes were moderate for social skills and smaller for all other outcomes.
Post hoc tests revealed that children in Cluster 3 (poor attention regulation)
and Cluster 4 (reactive/inhibited) generally had higher scores on all types of
behavior problems than those in Cluster 1 (nonreactive/outgoing) and Clus-
ter 2 (high attention regulation). For parent-reported social skills, all of the
post hoc comparisons were statistically significant and differences were in
the hypothesized direction, such that those in Cluster 4 had the poorest
social skills of the four groups.
Significant comparisons were also evident by teacher report, with
many differences found between the high and low attention regulation clus-
ters. Cluster 3 had higher teacher-rated aggression and hyperactivity scores
than Clusters 2 and 4. Furthermore, Cluster 1 had higher scores on aggres-
sion and hyperactivity than Cluster 2 and higher scores on aggression than
Cluster 4. Additionally, Cluster 3 had lower teacher-rated social skills than
Clusters 2 and 4. With respect to academic competence, Cluster 2 had
higher scores than each of the remaining clusters, and Cluster 1 had higher
scores than Cluster 3. Effect sizes were small.
For child report, post hoc tests showed that there were small but signif-
icant differences between the clusters on self-reported hyperactivity and
total social skills. Those in Cluster 3 were higher on hyperactivity than
those in Clusters 1 and 2. Cluster 4 had higher levels of hyperactivity than
Cluster 2. Furthermore, children in Cluster 1 reported significantly better
social skills than those in Clusters 2 and 3.
Gender and SES did not moderate the association of temperament and
adjustment at 11–12 years. Overall, moderator effects were found in only
one analysis (for SES, as reported above). Given that 2–3 significant find-
ings would be expected by chance alone in the 50 moderator tests under-
taken, this one significant finding could be due to chance.
Discussion
The present study aimed to investigate whether clusters of children differ-
ing in temperament across infancy and early childhood were identifiable
and if so whether children with different constellations of temperament
characteristics would differ on later adjustment. No previous studies have
taken an empirical person-centered approach to temperament with detailed
and repeated temperament measures from infancy through early childhood.
The primary characteristics of the temperament clusters found in the pres-
ent study can be conceptualized in terms of the Big Three temperament
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dimensions of reactivity, inhibition, and self-regulation. As hypothesized,
the temperament clusters were shown to be associated with specific out-
comes in childhood.
Temperament Clusters
The finding that four clusters adequately represented patterns of scores on
temperament dimensions in infancy and early childhood differs from some
previous cluster analytic work (e.g., Caspi & Silva, 1995; Martin et al.,
2000). However, as noted, no other studies have employed multiwave lon-
gitudinal assessments of temperament in a large sample. The present study
found two clusters that were conceptually similar but not identical to
Thomas and Chess’s (1977) easy and difficult temperament groups, labeled
here nonreactive/outgoing and reactive/inhibited, respectively. In addition,
the high attention regulation cluster has some similarities with the slow to
warm up category, which involves mild to moderate withdrawal responses
and slow adaptability. Notably, the present study found support for two
clusters that could be described as easy and adaptable, one in the attentional
domain (i.e., high attention regulation) and one in the socioemotional
domains (i.e., nonreactive/outgoing). However, the poor attention regula-
tion cluster does not have an equivalent in Thomas and Chess’s (1977)
scheme. This cluster was characterized by relatively high reactivity and low
inhibition as well as low attention regulation and accounted for more than
25% of children, suggesting that this constellation of characteristics is quite
common. The identification of clusters differing on attention regulation
supports other recent research on the importance of self-regulatory factors
such as persistence and nondistractibility, but comparable clusters have not
emerged in any prior cluster analyses known to the authors. Replication of
the four clusters in independent samples is required.
The results of the cluster analysis suggest that (not unexpectedly) reac-
tivity and inhibition are not well differentiated in infancy and early child-
hood. The reactive/inhibited cluster is congruent with the conceptualizations
of difficult temperament derived by Thomas and Chess (1977) and other
researchers using different temperament questionnaires (e.g., Hagekull,
1989; Sanson, Pedlow, Cann, Prior, & Oberklaid, 1996). This highlights the
importance of interpreting any findings on subcomponents of this cluster
with care if they are examined in isolation. For example, researchers have
demonstrated that some inhibited children (at ages 14 months, 21 months,
and 4.5 years) were reactive as infants without reporting the nature of con-
current associations of reactivity and inhibition (Kagan, Snidman, & Arcus,
1998). The current findings suggest that a pure inhibited group may be
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somewhat rarer in infancy and early childhood than often assumed and that it
is commonly part of a broader constellation that also includes high reactiv-
ity, high inflexibility, and low adaptability. The co-occurrence of these tem-
perament factors predicted behavior 4–8 years later (as discussed below).
These analyses suggest the presence of additive or interactive effects of tem-
perament in the prediction of later behavior.
The clusters found in this study differed according to gender and SES.
Briefly, more males than females were represented in the poor attention
regulation group, and more children with high SES were represented in the
nonreactive/outgoing cluster. These findings are consistent with prior
research (see Else-Quest et al., 2006; Fullard et al., 1989; Kohnstamm,
1989). The gender differences may be interpreted from a social learning
perspective: girls may receive greater encouragement of and reinforcement
for attentional skills than boys. Alternatively, there is some evidence for the
faster maturation of girls’ language and self-regulation skills (Berk, 1989).
Reasons for differences by SES are more difficult to pinpoint. More nega-
tive temperament profiles reported by parents with lower SES may arise
due to differing perceptions of positive and negative behaviors, differing
parenting values and practices, or differing levels of stressors that influence
family functioning (Prior et al., 1989).
Temperament Clusters and Later Adjustment
Clusters identified in the first 3 years of life had implications for behavioral
adjustment 4–8 years later. Differences among the temperament clusters,
identified from infant and toddler data, were evident for behavior problems,
social skills, and school functioning in childhood across all informants.
Children in the reactive/inhibited and poor attention regulation clusters
tended to have more behavior problems and poorer social skills and school
functioning than children in the nonreactive/outgoing and high attention
regulation groups.
Despite the differences between clusters in terms of gender and SES,
their inclusion as moderators yielded only one significant finding, which
may be due to chance alone. This effect suggested that children in Clusters
3 and 4 who were living in low SES environments tended to display higher
levels of aggression at 7–8 years of age according to parent reports. Interac-
tions among temperament, behavior problems, and SES have rarely been
studied (but see Veenstra, Oldehinkel, De Winter, Lindenberg, & Ormel,
2006). Overall, little support was found for the notion that SES and gender
are substantive moderators of the associations between temperament clus-
ters and later adjustment.
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The finding, by parent report, that the reactive/inhibited and poor atten-
tion regulation clusters tended to have higher levels of externalizing and inter-
nalizing behavior problems in middle to late childhood than the
nonreactive/outgoing and high attention regulation clusters was congruent
with predictions. As hypothesized, children in the reactive/inhibited cluster
also had poorer social skills than those in the high and low attention regula-
tion clusters and the nonreactive/outgoing cluster. Furthermore, children in
the nonreactive/outgoing cluster had significantly better social skills in late
childhood than those in the other clusters, confirming the socially adaptable
qualities of this cluster.
Analysis of the teacher-reported data suggested that attention regulation
was more salient for school performance than reactivity or inhibition. Consis-
tent with the hypotheses, according to teacher report, those with poor atten-
tion regulation in infancy and early childhood had lower social and academic
competence and were more aggressive and hyperactive at 7–8 and 11–12
years of age compared with those with high attention regulation. At 7–8 years
of age, children in the poor attention regulation cluster also had higher scores
on externalizing behavior problems than those in the reactive/inhibited clus-
ter. The lack of significant findings for internalizing problems by teacher
report is perhaps unsurprising given the difficulties in identifying inward-
directed problems (such as depression and anxiety) in school settings (San-
son, Finch, Matjacic, & Kennedy, 1998). The finding that scores on
teacher-reported behavior problems were generally lowest for children in the
high attention regulation cluster rather than the nonreactive/outgoing cluster
points to the importance of persistence and nondistractibility in the school
context. Hence, positive adjustment in educational contexts appears to be
driven more by attentional than social-emotional adaptability.
Differences between clusters on self-reported adjustment were found
at 11–12 years of age. Those in the reactive/inhibited and poor attention
regulation clusters reported more hyperactivity than those in the high atten-
tion regulation cluster. Children with poor attention regulation also
reported more hyperactivity than children classed as nonreactive/outgoing.
In addition, members of the nonreactive/outgoing cluster reported better
social skills than those with high or low attention regulation.
Notably, the group of children with poor attention regulation (and also
moderate negative reactivity) in infancy and toddlerhood (Cluster 3)
appeared to be at greater risk of later externalizing problems, internalizing
problems (by parent report), poor social skills, and low academic achieve-
ment. Children with poor attention regulation were particularly at risk of
developing hyperactivity and attention problems, which supports previous
findings of associations between self-regulation and externalizing prob-
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lems (Eisenberg et al., 2000). As discussed by Martin (1989), attention reg-
ulatory capacities appear to be particularly important in the school setting.
A temperamental subgroup with these characteristics in very early child-
hood has not previously been identified.
Also noteworthy is the cluster of reactive/inhibited children (Cluster 4)
who were at greater risk of parent-reported anxiety, externalizing problems
(particularly hyperactivity or attention problems), and poor social skills.
These findings are consistent with the research that has found that tempera-
mental difficultness, incorporating both reactivity and inhibition, is associ-
ated with a range of problem behaviors (see Rothbart & Bates, 2006;
Sanson & Prior, 1999; Thomas & Chess, 1977).
The finding that differences between clusters were evident on variables
assessed by parent, teacher, and child report provided evidence of the valid-
ity of the clusters. However, there were clearly stronger effects for parent
reports than for teacher or self-reports. The lower reliability of the self-
report measures may have contributed to fewer significant findings, but
given the value of children as informants, we retained these measures in
analyses. To maximize internal consistency, future studies need to include
larger numbers of items in self-report scales. Shared method variance may
also have played some part in the pattern of results. Thus, parents may
develop fixed views or stereotypes of their children’s temperament and
behavior in early life that carry through to late childhood and are reflected
in their behavior ratings. However, such a conclusion would need to be tem-
pered by significant findings evident for teacher-reported behavior at both
ages and also for some outcomes by self-report. Furthermore, evidence
supporting the validity of parent reports is growing. An observational study
within the ATP by Allen and Prior (1995) as well as research by others (e.g.,
Bates & Bayles, 1984; Mebert, 1991) have demonstrated a substantial
objective component to parent ratings of temperament. A more detailed dis-
cussion of this issue is provided by Rothbart and Bates (2006).
While conceptual overlap between temperament and behavior prob-
lems could partially account for the informant effects, there is evidence to
suggest that there is a real and meaningful association between these two
constructs. For example, an evaluation study of a temperament-focused
parent-training program found significant differences between the inter-
vention and control group on ratings of child behavior problems but not
child temperament (see Sheeber, 1995). Furthermore,  temperament-
adjustment relations have remained after confounding items have been
removed from temperament and behavior problem questionnaires (Lemery,
Essex, & Smider, 2002; Lengua, West, & Sandler 1998; Oldehinkel, Hart-
man, De Winter, Veenstra, & Ormel, 2004).
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Strengths of the present study include its multiple detailed assessments
of temperament early in life, lengthy follow-up period, multi-informant
data, and the assessment of a range of adjustment outcomes, both positive
and negative. It should be noted that the dimensional measures of behav-
ioral problems used here do not correspond exactly to psychiatric diagnoses
based on clinical interview. Previous findings from the ATP have shown,
however, that such dimensional systems are accurate in identifying children
with significant adjustment difficulties (Prior et al., 1999). In addition,
although the families retained in the sample at 11–12 years were somewhat
higher in SES and less ethnically diverse than the original sample, the
retained sample continued to include families from a wide range of back-
grounds living in diverse circumstances. Replication across diverse ethnic
and socioeconomic populations is required to clarify the generalizability of
the findings.
This study has shown that it is possible to empirically derive clusters of
temperament in young children from a community-based sample. The fact
that these clusters predicted a wide array of aspects of functioning up to
eight years later suggests the possibility that the combination of tempera-
ment characteristics, not only their independent effects, influences later
functioning. The results of this study provide evidence that some combina-
tions of temperament pose risks, while others are protective. Most notably,
the relative presence or absence of attention regulation, an important com-
ponent of temperamental self-regulation, defined two previously unidenti-
fied clusters that differed on behavior problems, academic performance,
and social skills. Furthermore, the reactive/inhibited cluster, which corre-
sponds in general terms to Thomas and Chess’s (1977) difficult category,
also showed poorer adjustment across many domains in later childhood and
adolescence. The results point to the value of continuing work toward
understanding the role of temperament in development.
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